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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the lowering of withstand 
voltage of a current detecting cell part by extending the regional 
area of a base region end part of the current detecting cell region 
formed in a part of a main cell region relative to the main body 
thereof. 

SOLUTION: A p-conductivity type base region is formed in a gate 
electrode 8 via an elongated elliptic window formed at the center 
thereof, and two source region 14 are formed along the central part 
of a stripe-shaped window 1 1 whose end parts are extended into a 
sector shape, and a sense electrode 1 7 in contact with both of 
these source region 14 and base region 13 is formed independently 
of a source electrode 7. A current detecting cell is constructed of 
the source electrode 1 4 to which the sense electrode 1 7 is 
connected, the base region 13 including the source electrode 14, a 
gate electrodes 8 provided on both sides thereof, and a back side 
electrode 9 provided on the surface of a semiconductor substrate 1 
Therefore, as the end of the base region is developed into a sector 
shape, a higher withstand voltage of the current detecting cell can 
be obtained. 
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This application should be refused for the reason mentioned below. If 
the applicant has any argument against the reason, such argument should 
be submitted within sixty days from the dispatch date of this notification. 

Reason(s) 

<Re ason 1> The invention(s) in the claim(s) mentioned below of the subject 
application should not be granted a patent under Patent Law Section 29 (l) 
(iii) since it could be the invention(s) described in the publication(s) 
mentioned below which was distributed in Japan prior to the filing of the 
subject application. 

<Reason 2> The invention(s) in the claim(s) mentioned below of the subject 
application should not be granted a patent under Patent Law Section 29 (2) 
since it could have easily been made by persons who have common 
knowledge in the technical field to which the invention(s) pertains, on the 
basis of the invention(s) described in the publication(s) mentioned below 



which was distributed in Japan prior to the filing of the subject application. 

<Reason 3> The claim(s) of the subject application does not comply with 
the requirements under Patent Law Section 36 (6) ( i )with regard to the 
note mentioned below. 

Note (See the list of cited documents etc., below.) 
With regard to novelty and inventive step 
[Claim 1], [Claim 2] (For Reason 2 only) 
Reasons 1 and 2 
Cited document 1 
Remark* 

Cited document 1- refer to the Fig.l and related description. 

[Claim 1], [Claim 2] (For Reason 2 only), [Claim 3], 
[Claim 4] (For Reason 2 only) 
Reasons 1 and 2 
Cited document 2 
Remark- 
Cited document 2: refer to the Fig.l and related description. 

With regard to improper description 
[Claim 1], [Claim 2] 
Reason 3 
Remark- 
Concerning the problems to be solved by the present invention, the 
following description is made; "Such conventional semiconductor device, 
however, had a problem of local heating after switching off. The cause lies in 
the shape of the contact opening 908. That is, after switching off, as 
indicated by arrow I in Fig.21. hole current from P field region 911 flows into 
the emitter electrode 909. As shown in Fig.22. this hole current density is 
high at four corners of the rectangular contact opening 908. There is no 
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contact opening 908 in a region between devices, and holes in the P field 
region 911 are directed toward the nearest contact opening 908. As a result, 
when interrupting a large current, in particular, the device may be 
destructed due to excessive heat generation. This phenomenon is prominent 
at corners of terminal end of device array." ([0007]). Configuration, 
operations and advantages of the present invention for the purpose of 
solving such problems are described in the embodiment (the first mode) 
according to the present claims as follows; "In the insulated gate transistor 
of the embodiment, as shown in Fig. 2, a feature lies in the plane shape of 
the contact opening 108. That is, while it was rectangular in the prior art 
(see Fig. 19), but in the embodiment edges at four corners are formed in 
curved lines. As a result, right-angle apexes are eliminated." ([0022]), " In 
ON state, holes flow into a P field region 111 from N drift regions 102 etc. As 
a result, the P field regions 111 is considerably high in hole concentration. 
When being switched off, holes accumulated in the P field region 111 are 
moved to escape to the emitter electrode 109. However, the P field region 111 
does not contact directly with the emitter electrode 109. Accordingly, hole 
current from the P field region 111 escapes via the contact opening 108 to the 
emitter electrode 109 by wav of the P+ emitter region 100." ([0024]), "In the 
gate insulated transistor of the embodiment, the plane shape of the contact 
opening 108 brings about following merits. That is, there is little harm by 
concentration of hole current at corners of the contact opening 108. The 
reason is that the corners are formed with curved lines. In other words, since 
there is no right-angle apex at corners, hole current from the P field region 
111 is dispersed in the entire curved line portions at corners as shown in Fig. 
5^ Therefore, even at the location of highest current density, the current 
density is lower as compared with that at corner apex in the conventional 
insulated gate transistor (see Fig. 22). Hence, excessive heat generation is 
not caused after switching off." ([0025]). 

Judging from the above-mentioned description, it has to be 
prerequisite for the present invention to limit the configuration of the 
insulated gate transistor including a P field region (Fig. 1 to 4, for example). 

However, the subject matter of the present claims lacks such 
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limitation and it does not reflect the technical features in order to solve the 
problems in the detailed description of the invention. Accordingly, operations 
and advantages thereof are not clear, and the present claims are considered 
to extend beyond the range of the detailed description. 

Consequently, the invention according to the present claims disagrees 
with the detailed description. 

[Claim 3], [Claim 4] 
Reason 3 
Remark- 

The same intention as indicated above regarding [Claim 1] and 
[Claim 2]. 

In addition, the exact location of a "central portion" and an "end 
portion" in the present claims is not clear. Accordingly, please take it account 
that this point has no clear relevance with operations and advantages of the 
present invention. 

[Claim 5], [Claim 6] 
Reason 3 
Remark^ 

The same intention as indicated above regarding [Claim l] and 
[Claim 2]. 

In addition, the exact location of a "central portion" and an "end 
portion" in the present claims is not clear. Accordingly, please take it account 
that this point has no clear relevance with operations and advantages of the 
present invention. 

In addition, you are preferably advised to provide an amended 
document in advance as you wish. 

On an occasion of further reason(s) for refusal being found, 
notification thereof will be dispatched. 



5 



The list of cited documents etc. 

1. JP 05-090595 A 

2. JP 2000-269489 A 



Record of the result of prior art search 
Technical field(s) to be searched: IPC H01L29/78 

H01L21/28 

DB 

Prior art document(s) 

This record is not a component(s) of the reason(s) for refusal. 

Please contact the contact name below regarding this notification of 
reasons for refusal or a request for an interview. 

Third Patent Examination Department, Semiconductor Division 
Examiner ONODA Makoto 

TEL. 03(3581)1101 ext.3462 

FAX. 03(3501)0673 



